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Chemistry for 1948 


> Eacu year the horizons of chemistry become wider despite the progress of 
past years. There are new uses found for old products, and new products 
usurp the tasks of older chemicals because of lower price, better properties or 
easier availability. The new year will have its changes. 

The atomic bomb’s “chain reaction” effect upon research will be more pro- 
nounced as the radioisotope by-products of the atomic piles and the stable 
isotopes of the diffusion plants become more common tools of chemical in- 
vestigation. It takes many months to learn the most effective ways to use new 
tools and the coming months should be those of fruition to those who started 
early or got underway doing war research. 

It is too optimistic, perhaps, to hope that we shall learn startling new facts 
about the chemistry of cancer or the chemistry of photosynthesis or the chem- 
istry of industrial processes, such as some of the catalytic reactions. These are 
possible developments that may have profound practical effects. 

The astronomer may give the chemist new c!ues to high temperature re- 
actions within the stars, illuminating the way matter is put together. The 
physicist, who is a little difficult to distinguish from the chemist these days, 
is likely to use the cosmic rays and high-voltage energy in exploring the nu- 
cleus of the atom with new and perhaps startling results. There is a chance 
that new elements beyond curium will be synthesized. 

To the biochemist and the pharmaceutical chemist, the possible curative 
powers of a myriad of substances in soil, plants and microbes beckon entic- 
ingly. The reward may be future cures for diseases. 

Silicones, fluorine compounds, plastics of all sorts— these give continuing 
promise to those in chemical pursuit of knowledge and profit. 

What the world really needs for 1948 is a powerful catalyst that would 
allow political rivals to combine on useful projects, and a reagent that wil! 
dissolve both iron and plutonium curtains. 
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> THe Cort Famicy, Dr. Carl F.,and Dr.Gerty T., Washington University School 
of Medicine, in the laboratory where they study sugar utilization in the body 
and the use of glycogen by the muscles. Their work sheds light on the role of 
insulin, produced by the islands of specialized tissue in the pancreas, in regu- 
1d lating sugar metabolism. They shared half of this year’s Nobel Prize in 
1] Medicine, the other half going to Dr. Bernardo A. Houssay. 





~ Nohel Prize Winners 


47 

Innouncement of the awards of the Nobel Prizes for the year is a regular 
feature of the year’s end which is always of interest to those who follow the 
researches of the world’s outstanding scientists. Five persons are honored by 


this year’s prizes, three in the Americas, two in England. 


> Mituions oF piABETIcs throughout ago. Then (1923) it went to the late 
the world may well cheer the 1947 Sir Frederick Banting, discoverer of 
Nobel Prize award in medicine and _ insulin, the diabetic’s life-saver. This 
r) physiology as they cheered the same year the award goes to two men and 
iward nearly a quarter of a century a woman whose fundamental re- 
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> Dr. Bernarvo A. Houssay, Buenos 
Aires, who showed the relationship 
between the pancreas and the pituitary 
gland. He was awarded the other half 
of the Nobel Prize in Medicine. 


searches will certainly do much to 
pave the way for a final conquest of 
diabetes, if that is ever made. 

This year’s Nobelists in medicine 
and physiology are Dr. Carl F. Cori 
and his wife, Dr. Gerty T. Cori, of 
Washington University School of 
Medicine, St. Louis, and Dr. Bernardo 
A. Houssay, of Buenos Aires. 

The discovery of insulin, in 1922, 
brought life and health to diabetics. 
But, as any diabetic forced to take 
his insulin “shot” daily and some- 
times oftener can tell you, the life- 
saving chemical is not a cure. And 
any biochemist can tell you that the 
discovery of insulin loosed a thous- 
and questions to be solved. 

Insulin is produced by islands of 
tissue in the pancreas. In diabetes, 


2 


these islands stop producing the chem- 
ical. Without it a person dies. Give it 
to a dying diabetic and he is restored 
to life in a few hours. Why does it 
stop the drain of needed sugar from 
the body? How does it promote the 
burning of sugar in the muscles? 

Solution to many questions about 
what happens in the body to sugar 
and starch eaten in food was found 
by the Coris. They discovered how 
sugar, stored in the liver as another 
chemical, glycogen, is converted hack 
to sugar for transport in the blood to 
the muscles for reconversion there to 
glycogen. They also discovered that 
if the muscle fails to burn sugar com- 
pletely the waste products are re- 
turned to the liver for conversion to 
glycogen. . 

The Coris’ discovery of how insulin 
acts to promote burning of sugar was 
made following one of Dr. Houssay’s 
discoveries. This was the relation be- 
tween the pancreas and the pituitary 
gland. The death from diabetes which 
usually occurs after the pancreas with 
its insulin-producing islands is re- 
moved can be prevented if at the same 
time this tiny gland in the head is re- 
moved. While Dr. Houssay went on 
to show further relationships between 
the various glands of the body, in- 
cluding the thyroid and adrenals as 
well as the pituitary and the pancreas, 
the Coris kept on with their studies 
of sugar utilization. 


The key reaction in the burning of 
sugar in the body is not affected by 
insulin, but can be completely blocked 
by chemicals from the adrenal glands. 
Insulin, however, lifts the blockade. 


This discovery of where and how in- 
sulin acts has given scientists a met/t- 


od for testing insulin substitutes. 
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> Sir Epwarp V. APPLETON, secretary 
of the Department of Scientific and 
Industrial Research, England, investi- 
gator of the ionosphere which reflects 
radio waves. He won the Nobel Prize 
in Physics. 


> Sir Ropert Rosinson, chemist, of 
Oxford University, whose work is on 
the molecular structure of various al- 
kaloids and penicillin. He received 
the Nobel Prize in Chemistry. 


in Physics and Chemistry 


> Two ceapinc British scientists, a 
pioneer in radio transmission and a 
chemist who worked on_ penicillin, 
have won the 1947 Nobel prizes in 
physics and chemistry. The winners 
are Sir Edward V. Appleton, physicist 
and secretary of Britain’s Department 
of Scientific and Industrial Research, 
and Sir Robert Robinson, Oxford 
University chemist. 

Radio listeners throughout the 
vorld owe thanks to Sir Edward 
\ppleton, who has just been awarded 
1¢ 1947 Nobel prize for physics. His 
undamental researches have contrib- 
ted much to the clearness with which 
roadcasts from distant lands come 

irough today. 
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A pioneer investigator of the iono- 
sphere or “radio roof” surrounding 
the earth, Sir Edward proved by di- 
rect experiment the existence of the 
layer of ionized atoms 115 miles or 
so above the earth, present both day 
and night. This layer is the one that 
reflects shortwave radio waves at 
night. 

The invisible reflecting layers of the 
ionosphere have been the subject of 
intensive research since their existence 
was proved. Today calculation of 
their height is important in determin- 
ing the best frequencies to use in 
getting a broadcast through. 

To determine their height, short 
pulses of high-frequency waves of 
















different wavelengths are sent into the 
ionosphere. The time it takes the 
waves to go up and back is then de- 
termined. It is easy to tell how far a 
radio echo has traveled because the 
speed of radio waves is the same as 
that of light, which has been accurate- 
ly calculated. 

These layers change greatly from 
day to night, and from summer to 
winter. They are also greatly affected 
by activity on the sun. Changes in the 
layers, of course, in turn affect short- 
wave communication. When the 
layers are too thin, radio signals fail 


to be reflected and broadcasts are 
blacked out. 
The puzzle of how strychnine, 


powerful poison, is put together is the 
latest research on which Sir Robert 
Robinson has been working. At the 
International Chemical Congress in 
London this past summer he reported 
finding a close relation between qui- 
nine, the anti-malaria remedy, and 
part of strychnine’s molecular skele- 
ton. Unfortunately, there is no pros- 
pect, in his opinion, of making qui- 
nine from strychnine because the 
natural molecules produced in the 
plants yielding these chemicals are 
molded in different ways. 

During the war, Sir Robert and 
associates at Oxford worked on the 


synthesis of penicillin. Chemicals with 
penicillin activity were obtained al- 
most simultaneously by the Oxford 
group and American scientists, but 
the amounts were so small ‘as to’ cast 
some doubt at the time on whether 
or not penicillin had been synthesized 

The difficulty of obtaining synthe. 
tic penicillin in large enough amounts 
for medical use was explained by Sir 
Robert at the time he received the 
Franklin Medal of the Franklin In- 
stitute in Philadelphia last March as 
follows: 

“Penicillin possesses a curious 
strained structure unique among nat- 
ural products and this endows it with 
such reactivity that all the chemical 
processes tried (in synthesis) have so 
far proved too brutal, The molecule 
is of course stable enough to exist but 
it is easily thrown off its balance. 


“A ball can rest on a narrow shelf 
but if that is narrow enough and high 
enough it might be possible to find 
that the attempt to throw the ball on 
the shelf, so that it would remain 
there, would succeed only once in a 
thousand times. It seems that 
chemical processes are too energetic 
and we have no equivalent to the 
certain method of placing the ball on 


the shelf by hand.” 


our 


Sir Robert Robinson’s Classic Paper 


> Tue rounpation of Sir Robert 
Robinson's work on the synthesis of 
alkaloids and determination of their 
structure goes back to a paper he 
published thirty years ago. In it he 
explained his success in working un- 
der conditions available to plants 
themselves. Since that time, Sir Rob- 
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ert has determined the structure of 
many alkaloids and related com- 
pounds. There has been much discu:- 
sion of his results. Chemistry reprinis 
the following excerpt from that first 
paper, which outlines the aim of his 
researches, as a “Classic of Chen- 
istry.” 
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Researches on How Plants 
Build Alkaloid Structures 





Phytochemical Synthesis 


A Classic of Chemistry 


\ THrory oF THE MECHANISM OF 
rut PHYTOCHEMICAL 
cexTAIN ALKALotDs, by Robert Robin- 
son. Journal of the Chemical Society 
Vol. 111 (1917). 


> ALTHOUGH in 


SYNTHESIS OF 


(London) 
largely 
investigations ol Pictet 
and his collaborators, there has been 
due recognition of the importance 
of the rdle played by formaldehyde in 
the production of alkaloids in plants, 
and although it is generally admitted 
that the carbohy- 
drates are the most probable narting 
the majority of phyto- 
chemical syntheses, yet little progress 
has ascertaining the 
pracesses or even in 
less ambitious task of formulating 
ssible mechanisms based on labora- 
tory The details of the 
hemes which have been suggested, 
vith but few exceptions, involve re- 
ictions for which little or no parallel 
cists in synthetical organic chemistry 
approximating to 
those obtaining in a plant. 


recent years, 
owing to the 


amino-acids and 


points for 


been made in 


nature of these 


analogies. 


inder_ conditions 
Thus Pictet’s view of the mechan- 
ism of the synthesis of nicotine was 
unded on observations of pyrogenic 
derivatives, and 
seek to re- 
lace this hypothesis by another, ac- 
rding to which the base results from 
he oxidation of a mixture of pvridine 
nd N-methyl pyrrolidine. Similar 
leas have been advanced by Wind- 


actions of pyrrole 


Winterstein and Trier 
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aus and Knoop to explain the forma- 
tion of xanthine by the oxidation of a 
mixture of carbamide methyl- 
glyoxaline and of histidine by an an- 
ilogous process applied to glycine and 
methylglyoxaline. 


and 


There has thus been a tendency to 
explain the results observed by the 
assumption that plants have at their 
command enormously powerful rea- 
gents that are able to cause substances, 
the properties of which have been in- 
vestigated with considerable care, to 
undergo transformations which can- 
not be induced in the laboratory. 
certain and especially in re- 
gard to oxidation and reduction, this 
must be true, but it is probable that 
this aspect has been exaggerated and 
that an equally important 
the variety and complexity of synthe- 
ses in plants resides in the highly reac- 
tive the substances which 
function as intermediate 


Toa 
extent, 


cause of 


nature of 
products. 


in the 
is due to a 


The point of view reached 
present communication 
development of ideas which owed 
their inception to the hypothesis that 
the tropinone recently 
described, on account of its simplicity, 
is probably the method emploved by 
the plant, and confirmation of 
theory was sought and found in the 
structures of hygrine and cuschy- 
grine, which stand to one another in 
the same relation as styryl methyl 


synthesis of 


this 







































ketone (benzyl-indeneacetone) to di- 
styryl ketone (dibenzylideneacetone). 

Having found it desirable to pro- 
ceed from ornithine in order to reach 
the bases of the pyrrolidine group, it 
was obviously interesting to inquire as 
to whether similar methods applied 
to the homologous lysine would lead 
to naturally occurring piperidine com- 
pounds. This proved to be the case, 
and the investigation was then ex- 
tended to include the more important 
of the alkaloids the constitutions of 
which have been determined. 

In the schemes given in the sequel, 
linking of carbon to carbon is traced 
to two processes only, namely, the 
aldol condensation and the very simi- 
lar condensation of carbinol-amines, 
resulting from the combination of an 
aldehyde or ketone and ammonia or 
an amine, and containing the group 


‘-C(OH):N:, with substances con- 


taining the group -CH-CO. 

The latter reaction has been in- 
vestigated chiefly in connexion with 
cotarnine and similar pseudo-bases, 
and the production of anhydroco- 
tarnineacetone may be cited as a typi- 
cal example: 


CxH«O, — CH-OH 


a 
CH.+CH.+: NMe 





CHs CO P CHs > 
C,H,O.; — CH-CH.-CO-CH, 
CH.-CH.:NMe 


The condensing agent employed by 
Liebermann and Kropf in this case 
is unnecessary, and the reaction pro- 
ceeds to completion in aqueous solu- 
tion and at the ordinary temperature. 
In fact, these pseudo-bases are sub- 
stances which enter into a variety of 
condensations with the greatest facil- 
ity, and a large number of substances 
have been prepared in this way, and 
in most cases in good yield. 

Employing these admissible meth- 
ods it is possible in each instance to 
obtain the alkaloid skeleton, and the 
further modifications are usually 
made by means of oxidations and re- 
ductions and by elimination of water 
with the formation of an aromatic 
nucleus or occasionally of an ethylene 
derivative. 

The more important starting points 
are ammonia and formaldehyde, or- 
nithine (arginine) and lysine and de- 
gradation products of carbohydrates. 
Of the latter, citric acid is suggested 
as the source of acetone residues 
which it supplies in the form of ace- 
tonedicarboxylic acid as the result of 
oxidation. 





> Tue epirors recommend that those 
interested in organic synthesis look up 
the complete paper, which is replete 
with structural diagrams of many 
alkaloid reactions, and study the indi- 
vidual reactions in detail 
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Physicists Enter Strange World 






Seeking Order in Subatomic Structures 


Physics in the Contemporary World 


’r. |. Robert Oppenheimer, leader 
in atomic research, delivering the sec- 
ond annual Arthur Dehon Little Me- 
mortal Lecture at the Massachusetts 
Institute of Technology, discussed the 
impact of recent developments in the 
physical sciences on our civilization 
and on the scientists who brought 
these developments about. The gist of 
Dr. Oppenheimer’s talk is given be- 
low. 
> | sHALL BE TALKING tonight, said 
Dr. Oppenheimer, about things which 
are quite general for the relations be- 
tween science and civilization. I shall 
not want to limit consideration to the 
important and well known connec- 
tions between science and technology 
on the one hand, and between tech- 
nology and our whole way of life on 
the other. For it would seem that in 
the ways of science, its practice, the 
peculiarities of its discipline and uni- 
versality, there were patterns which 
in the past have somewhat altered, 
and in the future may greatly alter, 
all that we think about the world and 
how we manage to live in it. 

As it did on everything else, the last 
war had a very great and at least a 
temporarily disastrous effect on the 

rosecution of pure science. The de- 

mands of military technology in this 
ountry and in Britain, the equally 
ver-riding demands of the Resistance 
n much of Europe, distracted the 
hysicists from their normal occupa- 
ions as they distracted most other 
nen. 
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The result was a great gap in physi- 
cal science, he said, adding: It has 
been an exacting and in many ways it 
has been an inspiring sight to watch 
the recovery: a recovery of course not 
uniform in all parts of the world or 
in all branches of science, but a re- 
covery testifying to extraordinary vi- 
tality and vigor in this activity. Today, 
barely two years after the end of hos- 
tilities physics is booming. 

One may have gained the impres- 
sion that this boom derives primarily 
from the application of the new tech- 
niques developed during the war, such 
as the atomic reactor and micro-wave 
equipment; one may have gained the 
impression that in large part the flour- 
ishing of physics lies in exploitation 
of the eagerness of governments to 
promote it. 

These influences were only part of 
the story. Much of what is new knowl- 
edge today could be traced directly 
to what physicists were doing in their 
laboratories almost a decade ago. 
Elementary Particles 

We are continuing, Dr. Oppen- 
heimer said, the attempt to discover, 
to identify, and to characterize, and 
surely ultimately to order our knowl- 
edge of what the elementary particles 
of physics really are . . . We are find- 
ing out that what we are forced to 
call elementary particles retain neither 
permanence nor identity, that they are 
elementary only in the sense that their 
properties cannot be understood by 
breaking them down into sub-com- 
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ponents. Almost every month has sur- 
prises for us in the findings about 
these particles. We are meeting new 
ones for which we are not prepared. 
We are learning how poorly we had 
identified the properties of even our 
old friends among them. We are see- 
ing what a challenging job the order- 
ing of this experience is likely to be, 
and what a strange world we must 
enter to find that order. 

Cosmic Rays 

In penetrating into this world, per- 
haps our sharpest tool in the past has 
been the observation of the phenom- 
enon of the cosmic rays in interaction 
with matter. But the next years will 
see an important methodological ex- 
tension, when the great program of 
ultra high energy accelerators begins 
to get under way. This program is 
itself one of the expensive parts of 
physics. It has been greatly subsidized 
by the government, primarily through 
the Atomic Energy Commission and 
the Office of Naval Research. It is a 
superlative example of the repayment 
that technology makes to basic science 
in providing means whereby our 
physical experience can be extended, 
enriched and deepened. 

Another area of signal progress lies 
in the refinement of our knowledge 
and the discovery of electrons within 
atomic systems, a refinement which 
on the one hand is based on micro- 
wave techniques, to the development 
of which the Radiation Laboratory 
cf the Massachusetts Institute of Tech- 
nology made such unique contribu- 
tions, and which on the other hand 
has provided a newly vigorous criter- 
ion for the adequacy of our knowl- 
edge of the interactions of radiation 
and matter. 


A third area of advance in atomic 
physics is in the increasing under. 
standing of those forces which give 
to atomic nuclei their great stability, 
and to their transmutations their great 
violence. It is the prevalent view that 
a true understanding of these forces 
may well not be separable from the 
ordering of our experience with re- 
gard to elementary particles, and that 
it may also turn on an extension to 
new fields of recent advances in clec- 
tro-dynamics. However this may be, 
all of us who are physicists by profes- 
sion know that we are embarked on 
another great adventure of experimen- 
tation and understanding, and we 
count ourselves happy to be physic- 
ists. 

Speaking of the state of physics 
throughout the world in comparison 
with recovery in the United States, 
Dr. Oppenheimer spoke of the difh- 
culty in some countries resulting from 
lack of equipment. In those 
where science has not merely been d 
turbed or arrested by war and | 
terror, but where terror and its offic i 
philosophy have in a sense corrupted 
its very foundation, even the tradi- 
tional fraternity of scientists has not 
proved adequate protection against 
decav. 

Spirit of Inquiry 

Thus it may not be clear to us in 
what way and to what extent the 
spirit of scientific inquiry may come 
to apply to matters not yet and p-r- 
haps never to be part of the domain 
of science; but there is one very stri 
ing clue. Tyranny, when it gets to | 
absolute, or when it tends so to b 
come, finds it impossible to continu: 
to live with science. 

The experience of the war for thos 
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who were called upon to serve the 
survival of their civilization, and for 
those who contributed more remotely, 
f far more decisively, by the develop- 
ment of new instruments and weapons 
of war, has left us with a legacy of 
concern. In these troubled times it is 
likely that we shall be free of 
t altogether. Nor, perhaps, is it right 
hat we should be. 
Responsibility 
Perhaps nowhere is this troubled 
sense of responsibility more acute, and 
surely nowhere has it been more pro- 
lix, than among those who partici- 
pated in the development of atomic 
energy for military purposes. I should 
think that most historians would 
agree that other technical develop- 
ments, notably radar, in fact played a 
more decisive part in determining the 
outcome of this last war. But I doubt 
whether that participation would have 
of itself created the deep trouble and 
moral concern which so many of us 
who were physicists have felt, have 
voiced, and have tried to get over 
feeling. It is not hard to understand 
why this should be so. The physics 
which played the decisive part in the 
development of the atomic bomb 
came straight out of our laboratories 
and our journals. Despite the vision 
ind the farseeing wisdom of our war- 
time heads of state, the physicists felt 
. peculiarly intimate responsibility for 
suggesting, for supporting, and in the 
end, in large measure, for achieving, 
the realization of atomic weapons. 
Nor can the circumstance that these 
weapons as they were in fact used, 
dramatized so mercilessly the inhu- 
manity and evil of modern war, be 
quite dismissed. In some sort of crude 


sense which no vulgarity, no humor, 
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no over-statement can quite extin- 
guish, the physicists have known sin; 
and this is a knowledge which they 
cannot lose. 

Probably in giving expression to 
such feeling of concern most of us 
have belabored the influence of science 
on society through the medium of 
technology. It is natural that we be 
preoccupied with technology since the 
developments of the war years were 
almost exclusively technological, and 
since the participation of academic 
scientists forced them to be deeply 
aware of an activity of whose exist- 
ence they had always known but 
which had been often remote from 
them. 


Social Need 

Speaking on the advancement of 
science, Dr. Oppenheimer said: The 
great testimony of history shows how 
often in fact the development of sci- 
ence has emerged in response to tech- 
nological, and even economic needs. 
A great testimonial can be compiled 
to show how, in the economy of social 
effort, science, even of the most ab- 
stract and recondite kind pays for it- 
self again and again in providing the 
basis for radically new technological 
developments. In fact most people, 
when they think of science as a good 
thing, when they think of it as worthy 
of encouragement, when they are 
willing to see their governments spend 
substance upon it, when they greatly 
do honor to men who in science have 
attained some eminence, have in mind 
that the conditions of their life have 
been altered just by such technology, 
of which they may be reluctant to be 
deprived. And all scientists in turn 
know how deep their debt is to tech- 
nology, and how even the most ab- 
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stract researches owe their very exist- 
ence to things that have taken place 
quite outside of science, and with the 
primary purpose of altering and im- 
proving the conditions of man’s life. 
As long as there is a healthy physics, 
this mutual fructification will surely 
continue. Out of its work there will 
come in the future, as so often in the 
past, and with an apparently chaotic 
unpredictability, things which will 
improve man’s health, ease his labor, 
and divert and edify him. 

There will come things which, 
properly handled, will shorten his 
working day and take away the most 
burdensome part of his effort, which 
will enable him to communicate, to 
travel, and to have a wider choice 
both in the general question of how 
he will spend his life, and in the 
specific question of how he will spend 
an hour of his leisure. There is no 
need to belabor this point, nor to be- 
labor its obverse — that out of science 
there will come, as there has in this 
last war, a host of instruments of de- 
struction which will facilitate the 
labor of destruction and murder, even 
as they have facilitated all other labor. 

But no scientist, no matter how 
aware he may be of these fruits of his 
science, cultivates his work, or refrains 
from it, because of arguments such 
as these. No scientist can hope to 
evaluate what his studies, his re- 
searches, his experiments may in the 
end produce for his fellowmen, ex- 
cept in one respect — if they are 
sound, they will produce knowledge. 
And this deep complementarity be- 


tween what may be conceived to be . 


the social justification of science, and 
what is for the individual his com- 
pelling motive in its pursuit, suggests 
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to us two general answers of the re- 
lation of science to society. 

One of these is that the scientist 
should assume responsibility for the 
fruits of his work. I would not argue 
against this, but it must be clear to 
all of us how very modest such as- 
sumption of responsibility can be, 
how very ineffective it has been in the 
past, how necessarily ineffective it will 
surely be in the future. In fact, it 
appears little more than an exhorta- 
tion to the man of learning to be 
properly uncomfortable; and in the 
worst instances is used as a sort of 
screen to justify the most casual, un- 
scholarly and, in the last analysis, 
corrupt intrusion of scientists into 
other realms of which they have 
neither experience nor knowledge, nor 
the patience to obtain it. 

Integrity of Science 

The true responsibility of a scien- 
tist. as we all know, is to the integrity 
and vigor of his science. And because 
most scientists, like all men of learn 
ing, tend in part also to be teachers, 
they have a responsibility for the com- 
munication of the truths they have 
found which is at least a collective if 
not individual responsibility. That we 
should see in this any insurance that 
the fruits of science will be used for 
man’s benefit, or denied to man when 
they make for his distress or destru 
tion, would be a gross and in son 
ways tragic niaiveté. 

The other side of the coin is on 
that we talk of much less frequent) 
This is the question of whether ther 
are elements in the way of life of th 
scientist which need not be restricte: 
to the professional, and which hav 
hope in them for bringing dignity an: 
courage and serenity to other men. 
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Perhaps it would be well to empha- 
size that I am talking neither of 
wisdom, nor of an élite of scientists, 
but precisely of the kind of work and 
thought, of action and discipline, that 
makes up the everyday professional 
life of the scientist. It would be 
humorous to pretend that the work 
that a physicist does qualifies him to 
be wise when he comes to other prob- 
lems. It is not any general insight into 
human affairs that I am talking about. 
It is not the kind of thing that some 
of our greatest statesmen achieve, 
after a long life devoted to practical 
affairs and to the public interest. It 
is something very much more homely 
and robust than that. It has in it the 
kind of beauty that is inseparable 
from craftsmanship and form, but 
that has in it also the vigor which 
we rightly associate with the simple 
ordered life of artisans or of farmers, 
that we rightly associate with lives 
to which limitations of scope, and 
traditional ways, have given robust- 
ness and structure. 

Having discussed the training and 
point of view of the physicist and the 
discipline of his profession, Dr. 
Oppenheimer raised the question as 
to whether a comparable experience, 
a comparable discipline and a com- 
parable community of interests can in 
any way be available to mankind at 
large. 

Clearly, he said, if we raise this 
question, it must be in the hope that 
there are other areas of human ex- 
perience that may be discovered, in- 
vented or cultivated, and to which 
the qualities which distinguish sci- 
entific life may be congenial and 
appropriate. It is natural that serious 
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scientists, knowing of their own ex- 
perience something of the quality of 
their profession, should be concerned 
about its possible extension. It is a 
time when the destruction and the 
evil of the last quarter century make 
men everywhere eager to seek all that 
can contribute to their intellectual life 
some of the order, freedom and pur 
pose which we conceive the great days 
of the past to have .. . . If one looks 
at past history, one may observe some 
encouragement for the hope that sci- 
ence, as one of the forms of reason, 
will nourish all its forms. 


Extending Techniques 
of Science 

In concluding his address, Dr. 
Oppenheimer suggested that we be 
very sensitive to all new possibilities 
of extending the techniques and the 
patterns of science into other areas of 
human experience. Even in saying 
this we must be aware how slow the 
development of science has been, how 
much error there has been, and how 
much that turned out to be contrary 
to intellectual health and honesty. 

We may hope, said Dr. Oppen- 
heimer, for an ever widening and 
more diverse field of application of 
science. But we must be aware how 
slowly these things develop, and how 
little their development is responsive 
to even the most desperate needs of 
civilization. It is an open question, 
and yet not a trivial one, whether in 
a time necessarily limited by the 
threats of war and of chaos these ex- 
panding areas in which the scientific 
spirit can flourish may yet contribute 
in a decisive way to man’s well being. 
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For the Home Lab 


Fun With CO: 


by Burton L. Hawk 


> Consipertnc the adage that all work 
and no play is not good for anyone, 
we propose to present experiments 
this time to be performed primarily 
for pleasure. We feel that the aver- 
age chemistry student is studying too 
hard; he should have a little relaxa- 
tion. We also realize that chemistry 
is a serious subject to be studied seri- 
ously, but fortunately, it does have 
its lighter moments. 

Now carbon dioxide is an amia- 
ble substance to use for our diver- 
sion. It is not poisonous, does not ex- 
plode, and has no odor; therefore it 
will not be necessary to drive the 
rest of the family out of the house 
while we are experimenting. 

The formation of carbon dioxide 
is very easy. Simply exhale. That 
this COz is as good as any other CO, 
can be proven by blowing through a 
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glass tube into a solution of lime 
water. A white precipitate of calcium 
carbonate will form. Or blow through 
a weak solution of sodium carbonate 
colored pink with phenolphthalein. 
It will turn white. Or better still, 
blow into a blue solution of litmus 
and it will turn red. Here is an op- 
portunity for you to show your friends 
how strong your breath is. But this 
method of obtaining carbon dioxide 
will become exhausting, so let us 
proceed from here by chemical means. 

Place a few teaspoonfuls of marble 
chips (technically, calcittm carbonate ) 
in a large flask and cover with water. 
Fit the flask with a stopper containing 
a delivery tube and thistle tube. Sinc« 
carbon dioxide is heavier than air, 
you may prepare it by downward dis 
placement of air. Or, if you prefer, it 
can be collected over water. Pour 


hydrochloric acid through the thistl 


Displacement of air 
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tube and collect several bottles of the 

gas. It may be necessary to add more 

acid from time to time to insure an 
n flow of gas. 


Did you know that carbon dioxide 
supports combustion? Neither did 
we, because it doesn’t. But some ac- 
tive metals will continue to burn itn 
it. To demonstrate, ignite a piece of 
magnesium ribbon and thrust it into 
a bottle of carbon dioxide. It will 
continue to burn and soot will be 
formed. Now as_ the laboratory 
manual would read: “Why? How? 
Write the equation. Calculate the 
weight of magnesium required to 
completely reduce one liter of COy. 
Explain.” However, since we men- 
tioned before that this was to be a 
pleasurable experiment, you may ig- 

sre above questions. 


If you have ever had a chemistry 


set, you are probably familiar with 
the stunt of pouring carbon dioxide 
over a lighted candle. The flame will 
be extinguished, seemingly by hold- 
ing an ‘empty’ bottle over it. 


Place a dry container of CO, on 
the table. Remove the lid just before 
you are ready to perform the experi- 
ment. Now prepare a solution of 
blue litmus. Pour the blue solution 
nto the jar of COs and shake. It will 
mysteriously turn red. This is most 
baffling to one not familiar with the 
leep complications of chemistry. Let 
your unsuspecting friend try the trick. 
Direct him to pour the blue solution 
nto an empty bottle. He can shake 
ill day, but it won’t turn red. Next 
you pour the solution into another 
bottle (note: your bottle contains 
CO.) and the color changes. 
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This trick requires much patience. 
First it is necessary to fill a small 
shallow pan completely with carbon 
dioxide. Connect a rubber hose to 
your generator leading to the bottom 
of the pan. Allow gas to flow into 
the pan for quite some time. Now, 
while gas is still flowing in, blow a 
few soap bubbles and direct them so 
that they float easily down into the 
pan. If sufficient gas is in the pan, the 
bubbles will float on top of it, danc- 
ing mysteriously in mid air. Why? 
How? Explain. Write the equation. 


Solid CO, 

Carbon dioxide is very easily liqui- 
fied. If this liquid, under pressure, is 
allowed to escape into a cloth bag, the 
evaporation and expansion cause ab- 
sorption of heat and part of the 
liquid solidifies. This solid CO. is 
widely used as a refrigerant under 
the name of Dry Ice. 

You can prove that dry ice is car- 
bon dioxide by placing a piece in a 
dry flask. Attach a delivery tube lead- 
ing into lime water. As the solid 
sublimes, the COs will bubble through 
the lime water and turn it milky. 


Place a solid stopper in the flask— 
not too tightly—and see how long it 
will take the expanding gas to blow 
it out. 


The same stunts described for CO. 
gas can also be performed using solid 
COs. However, do not pick up the 
ice with your bare hands; always use 
gloves or tongs. 


(Note: The above experiments are 
described solely for pleasure. Any in- 
formation received from them, new 
or old, is entirely coincidental.) 
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Introducing Four Views of 
A Novel Arrangement of the Table 


In Three Dimensions 


> Tue apvantace of displaying the 
Periodic Table of the elements in a 
three-dimensional diagram lies in the 
fact that analogous elements, mouat- 
ed in the same vertical lines, are readi- 
ly seen while the continuous thread 
of periodically varying properties may 
be traced from element to element 
more clearly than in the conventional 
arrangements. The only necessity is 
the use of a closed curve, so that the 
recurrence of similar properties will 
place elements of the same group to- 
gether. 

If a conventional Mendeleeff Table 
is cut into strips and the ends of the 
strips pasted together, alignment of 
Groups of elements will result in a 
figure looking somewhat like a medi- 
eval castle. Groups IV through VII 
and 0 through II make a sheer wall 
on one side, while the series of the 
metals forms a bulge on another side 
and the two rare earth series make a 
second bulge out of line with the 
places for the rest of the elements. 
To show the table in this form is to 
lose the value of placing Series 5 
elements near the corresponding ele- 
ments of Series a (e.g. Cu near Na) 
to which they show considerable simi- 
larity in valence and other properties. 

In working out the plan for build- 
ing a three-dimensional Table, the 
awkward bulges may be eliminated by 
twisting the continuous line on which 
the elements are strung back inside 
the main curve. The complete figure 
thus becomes a concentric triple spiral. 
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We placed the symbols for Series 5 
elements between those of Series a 
so that they could be more easily seen. 
The lanthanide rare earth series forms 
a tight inner ring, out of phase with 
the spacing on the outer spirals. The 
known actinide elements are, of 
course, placed correspondingly on the 
same vertical rods as their lanthanide 
analogues. 

The height at which the symbols 
for the elements are placed is propor- 
tional, in our diagrams, to the atomic 
number of the elements. Making it 
proportional to the atomic weight 
would have made the measurements 
more complicated without materially 
altering the appearance of the com- 
pleted figure. 

An interesting variant would be 
the use of a bead to represent each 
known isotope of an element, so that 
the space allotted to each element 
would be taken by a line of beads, 
their distances up the rods represent- 
ing their various atomic weights. The 
lighter isotopes, which are alpha emit- 
ters, might then be painted red and 
the heavy isotopes, which emit beta 
rays could be painted blue. New iso- 
topes, as they are announced, could 
be added to the diagram. Radioactive 
disintegration series could be traced 
from element to element by threads « 
different colors strung between th: 
proper isotopes. 

The separate beads would empha 
size the fact that each isotope is an 
entity with properties all its own. 
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> Turee spirats are formed by the three types of periodic series of the ele- 
ments when the chemist’s table of elements is plotted in three dimensions. 
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> Just For variety, the groups of similar elements are wound clockwise to 
form the spiral arrangement in this table, so the numbers are to be read from 
right to left. The Roman numerals shown at the bottom of the figure are the 
Group numbers of the conventional Table. 


16 CHEMISTRY 





> THe outer PATH outlined by the short series of elements, the middle path 
for the metals and the inner path for the lanthanide and actinide series are 
well shown in these two views. Group VIII is featured in the Back Cover view. 
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As a Separate Second Section 
A New Chart of the Elements 


Periodic Table Chart 


Whi 





> A rasce of the chemical elements, 


suitable for reference and teaching 
purposes, is contained in a special 
second section of this issue of CHEm- 
istrY. The elements are given up-to- 
date presentation in the two effective 
arrangements, the Periodic Table, fol- 
lowing the original arrangement of 
Mendeleeff, and, on the reverse side, 
the scheme according to Bohr, which 
shows pairing of similar elements and 
the insertion of new types of elements 
in the long series. 

The actinide series of elements is 
correctly placed, according to Sea- 
borg, in correspondence with the lan- 
thanide (formerly the “rare earth”) 
series. The usual numbering of 
groups in the Mendeleeff table is fol- 
lowed, but the table is broken in the 
middle in order to place the lantha- 
nide and the actinide series each on 
one line. This arrangement also 
brings the eighth group transition ele- 
ments into closer relationship with 
the elements they most resemble. The 
neutron, according to current usage, 
is inserted as an element of atomic 
number zero. 

The recently re-named elements, 
Nos. 43, 85 and 87, are listed by their 
accepted new names. Element 61, 
with three claimants to the right of 
establishing its name, is listed by all 
three proposed names. Space is pro- 
vided for recording the symbol for 
the name finally to be agreed upon. 

Empty spaces at the bottom of the 
chart show the probable pattern of 
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the elements heavier than curium 
which would be expected if the pair- 
ing of similar elements that exists 
among the familiar ones continues 
throughout the transuranium region. 
This pairing is even more readily 
seen in the Bohr arrangement on the 
reverse side of the chart. Elemenis 
heavier than 96 have not as yet been 
either found in nature or made by 
transmutation, but scientists, since 
their success in creating the four ele- 
ments heavier than uranium, will 
continue to apply similar techniques 
to the creation of still heavier cle- 
ments as long as the techniques suc- 
ceed. Names and symbols of new 
elements may be inserted on this chart 
as they are announced. 


In the space to the right of the 
symbol students may insert the aver- 
age fractional atomic weights used 
in their calculations, or data on iso- 
topes. On the Bohr chart the atomic 
weight of the most abundant iso- 
tope, according to Seaborg (Reviews 
of Modern Physics Vol. 16, January 
1944), is shown as a superscript above 
the symbol of each element. 


Individual copies of this Chart of 
the Periodic Table may be obtained 
at 25 cents each, or, in lots of 10 or 
more to the same address, at 10 cents 
per copy. Every member of the class 
may thus have his own. Send order 
with remittance to CHemistry. Per'- 
odic Table, 1719 N St. N.W., Wash- 
ington 6, D. C. 
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More and More New Elements 
What Will They Be Like? 


Placing the New Elements 


by Heten M. Davis 


> Ir ts TIME to revise the Periodic 
Table of the elements. That useful 
scheme which presents to the eye the 
pattern resulting from rhythms of 
atomic structure must be brought up 
to date to take in our new knowledge 
of the transuranium elements. Do 
these man-made, fissionable metals fol- 
low the conventional laws illustrated 
by the construction of the Table, and 
can we use the known principles of 
chemical relationship to predict the 
properties of further new elements 
still to be made by transmutation? 


When Dmitri Mendeleeff, the great 
Russian chemist, synthesized the idea 
of related families of elements into 
the concept of periodic variation of 
chemical and physical properties with 
atomic weight, the list of elements was 
shorter than it is today, and there were 
many gaps in it. Some of these gaps 
he recognized, and for these he pre- 
dicted the properties of the elements 
he foresaw as filling them. 

Within a few years three of these 
elements had been discovered, and 
their properties fulfilled the predic- 
tions. Mendeleeff had the pleasure of 
pointing out the correspondence be- 
tween forecast and discovery in a lec- 
ture he gave in England, and that 
dramatic episode has become legen- 
dary in the history of chemistry. What 
is less well known is that the Russian 
scientist actually predicted in the same 
way the properties of all the unknown 
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elements he could spot in his arrange- 
ment. 


Some elements Mendeleeff could 
not predict. The rare gases of the at- 
mosphere, for instance, which have 
no chemical properties, since they 
form no compounds, were not fore- 
seen by anybody. Chemists watched 
with amazement while the atomic 
weights of this new kind of element 
placed them in a group of their own, 
Group 0 of the Table. They then 
saw that the nature of these elements 
rounds out the transition from the ex- 
tremé acidic properties of the halogen 
family of elements in Group VII to 
the extreme basic properties of the 
alkaline metals in Group I. 

Even more of a puzzle, with a less 
satisfactory solution, from the stand- 
point of those who love order and 
symmetry, is the series of rare earth 
elements. Their discovery, one after 
another, again threatened to shake the 
chemists’ faith in the Table. They do 
not fit into the scheme established by 
the short period of the lightest ele- 
ments, which is so strangely echoed 
by the different properties of the 
metals interpolated into the scheme in 
the long periods. Up to now, chem- 
ists have been content to put the rare 
earths in as a footnote and disregard 
them when they were admiring the 
regularity of the rest of the Table. 


Another surprise for the chemists 
since Mendeleeff’s day is the property 
of radioactivity. But this time the new 
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elements which display this property 
astonished their discoverers almost as 
much by their regularity as by their 
unexpected novelty. An atom of ra- 
dium, exploding and giving off en- 
ergy at an unheard of rate, might be 
expected to have chemical properties 
never known before. To find it, all 
the while, behaving chemically just 
like barium and the other alkaline 
earth metals was another shock. 

But the Periodic Table has with- 
stood all these new discoveries and is 
even more useful for grouping to- 
gether related elements than it was 
when first formulated. 

Knowing the Undiscovered 

The properties of elements are so 
predictable from the arrangement of 
the table that a new element is often 
described in detail after only a few 
tests have been made on it. 

In addition to Mendeleeff’s rule, 
the chemist since 1913 has had an- 
other guide to the elements. By it, 
he can count the fundamental ma- 
terials of the universe and tell whether 
any unsuspected groups of them re- 
main to be found. 

The rule of atomic number was 
discovered by the young British chem- 
ist, Henry J. G. Moseley, who found 
a rhythmic pattern in the shortest 
light waves given off when com- 
pounds of the elements are suitably 
excited. 

The way the pattern of such light 
waves made by X-rays shifts from 
element to element as atomic weight 
increases allows the chemist to say 
with confidence when a gap in the 
periodic table exists. All the elements 
from hydrogen, which is number 1, to 
uranium, number 92, were believed 
known before the war. 
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First Mentioned in 1934 

Elements heavier than uranium are 
those responsible for the success of the 
atomic bomb. The first mention of 
such elements in scientific literature 
came about 1934. Traces of new elec- 
tromagnetic behavior patterns in ra- 
dio-active uranium made chemists be 
lieve at that time that they had a new 
element to account for. It was referred 
to as number 93. Almost immediate- 
ly it became apparent to scientists 
studying the new material that they 
had evidence of more than one cle- 
ment. We now know that 93, recent- 
ly christened neptunium, in a few 
days changes radio-actively into plu- 
tonium, number 94. 

The form in which the periodic 
table is written groups elements which 
form similar compounds in the same 
column, while the properties which 
change as the atomic weight in- 
creases form a graduated series in the 
lines read horizontally. Knowing the 
way elements in any region of the 
table behave, it is easy to forecast the 
properties of an unknown element in 
that region by comparing the proper- 
ties of its neighbors on the four sides 
of the empty space. 


When it comes to adding new cle- 
ments at the heavy end of the perioxic 
table, chemists know to some extent 
which of their predecessors the strang- 
ers will resemble. There is not, how- 
ever, the double check furnished by 
the four neighbors when the un- 
known element occurs in the middle 
of the diagram. 

The last row of the periodic table 
is incomplete. Elements in the table 
fall into nine groups, of which the 
first, discovered tardily, is numbered 
zero. Uranium, element 92, used to 
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be written as occupying a box in group 
six. Number 93 would therefore be 
expected to fall into group seven. The 
chemist was prepared to find it be- 
having like manganese (Mn) and two 
recently announced but little known 
el numbers 43 and 75, which 
had been nostalgically named Masu- 
rium and Rhenium by their German 
discoverer, for the fatherland’s prov- 
inces lost in World War I. 

A Triplet Group? 

If the periodic table is to continue 
in the same rhythm, element 94 
should be the first of another triplet 
group. When the transuranian ele- 
ments, before 1940, were known only 
as radio-active traces, chemists kept 
expecting 94’s brothers 95 and 96 to 
appear. Some reports appeared in 
scientific journals that they were be- 
lieved to have been discovered. 

If 94-95-96 proved to be a con- 
ventional triplet group, they would 
mark the middle of the last line of 
the periodic table.- Chemists would 
probably be eager to get their identi- 
fication out of the way and go on to 
97, which they would expect to be 
the radio-active analogue of gold. It 
might have no one knows what glam- 
orous qualities. 

Sut this forecast was based on the 
assumption that the pattern on which 
the elements are built would always 
remain the This is obviously 
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same. 


npossible. The progression from cle- 
ment to heavier element is made by 


adding more planetary “orbits” for 
electrons around the atomic solar sys- 
tem. As the orbits get larger there is 
more and more opportunity for new 
arrangements of the outer planets. 

In the middle of the periodic table 
is a long series of similar elements, 
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whose similarity is believed due to 
such orbit patterns. There are 14 
metals in this “rare earth” series, and 
their compounds are so much alike 
that chemists despair of separating 
them by any of their standard tricks. 
Possibly No Super-Gold 

Chemists are not very fond of the 
rare earths. They are so much 
trouble, and so few uses have so far 
been found for them. It was with a 
shudder of foreboding that they read 
in the Smyth report that plutonium 
might, indeed, not be a triplet element 
of group eight at all. Those who, in 
carrying on the atomic power research 
program, have become familiar with 
element 93 as neptunium and 94 as 
plutonium, produced by the pound in- 
stead of the microgram, say that the 
heaviest elements, introduced by ac- 
tinium, are a new series like the rare 
earths. That being so, it is fairly safe 
that the elements of the 
new series will pair with those of the 
older rare earth series. We are sure, 
at least, that they will be radio-active. 
Change One Into Another 

Radio-active elements change spon- 
taneously into each other. giving off 
three kinds of rays as they do so. 
These transformations, with their ac- 
companying alpha, beta and gamma 
rays, may seem confusing to those 
whose first interest in the subject 
came with the atomic bomb, but they 
are not difficult to remember. 

The gamma rays are a kind of in- 
visible light, similar to X-rays. They 
are the ones used in treatment of can- 
cer by radium. 

Some radio-active elements give off 
alpha rays, which are the hearts of 
helium atoms. Helium (He), the 
same gas as is used to float dirigibles 
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in the air, is the second lightest ele- 
ment known. Its atomic weight is 
four. Therefore, when a nucleus of 
helium flies out of the heart of a dis- 
integrating atom of another element, 
the new element formed out of the 
debris that is left has an atomic weight 
four units less than that of.the atom 
which disintegrated. 

The beta-ray transformation is dif- 
ferent from the alpha, and has even 
stranger results. The beta ray is a 
stream of electrons. The electron, 
which is met so frequently in the 
modern world in places like X-ray 
tubes and radio equipment that it has 
become a household word, is really a 
disembodied charge of negative elec- 
tricity. When it is given off from a 
radio-active element, a rearrangement 
takes place in the atom of that ele- 
ment. The heart of the atom changes 
to the form characteristic of that of its 
next heavier neighbor on the chemist’s 
list. 

Forms Heavier Elements 

Thus we get the apparent contradic- 
tion that uranium can “split” into ele- 
ments heavier than it is. Bombarded 
by neutrons, uranium of atomic 
weight 238 adds a neutron to its nu- 
cleus and increases its weight to 239. 
It then emits beta rays and changes 
into two new elements, neptunium 
and plutonium, never before handled 
on this earth. To be exact, uranium 
changes into neptunium, and nep- 
tunium into plutonium. Plutonium 
gives off an alpha ray, and changes 
back into uranium 235. 

Methods learned from these re- 
searches are now available for creation 
of more elements, and the manufac- 
ture of americium and curium have 
already resulted from their applica- 
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tion. It is natural to suppose that this 
method will be carried further, and 
result in more new elements. Enough 
is now known about how atoms are 
built up, apparently from protons and 
neutrons, to feel fairly certain that the 
next seven elements beyond 96 wil! 
continue the second rare earth series. 


Rare Earth is no longer a descrip- 
tive name for the two series of an- 
omalous elements, so Dr. Glenn T. 
Seaborg, discoverer of the newest cle- 
ments, has chosen for the older series 
the name Lanthanide Series, as begin- 
ning with lanthanum. The corres- 
ponding new series begins with ac- 
tinium, so for it he has chosen the 
name Actinide Series. The present 
form of the periodic table should 
therefore appear with*these modifica- 
tions. Actinium should appear as the 
heaviest element in Group III, but 
beyond that the next 14 spaces should 
be reserved for the actinide elements. 


There are a few other changes to 
be made, too. Four elements which 
have been named had to be dropped 
from the list of accepted elements, be- 
cause their radioactive isotopes have 
appeared among the fission products 
in the new researches, and they do not 
fit the descriptions which have been 
published for these elements. 

In space 43, masurium has been re- 
placed by Technetium (Tc), for the 
chemical properties of the isotope of 
this element found among uranium 
and plutonium fission products prove 
that it could not have been found by 
the processes reported for its discov- 
ery. Its analogue, rhenium, however, 
remains as a true element. 

Elements 85 and 87, the heaviest 
members respectively of the halogen 
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and the alkali groups, both appear as 
fission products with definitely metal- 
lic properties. Astatine (At) fills the 
space in Group VII, Francium (Fr) 
in Group I. Both are radioactive 
with such short lives that all trace 
of them is believed to have vanished 
from the earth long ago, leaving light- 
er elements as their decay products. 

Element 61 presents a different 
case. Whereas the former names for 
the other three renamed elements 
represent cases of mistaken identity, 
such as have often been reported be- 
fore in the process of finding scarce 
elements, claims to the discovery of 
61 bring up a new problem in chem- 
ical ethics. 

Until recently, only stable forms of 
elements were considered “real,” and 
the name illinium bestowed by Dr. B. 
S. Hopkins and his associates upon 
the element he had spectroscopic evi- 
dence for between samarium and neo- 
dymium was abandoned largely be- 
cause the material containing this 
fraction of rare earth precipitates 
seemed to be changing radioactively 
into other elements. 

Meantime, with the development 
of transmutation techniques, a group 
of chemists centering around M. L. 
Pool and L. L. Quill set out to create 
1 radioactive isotope of element 61 
by bombarding neodymium and other 
rare earths in a cyclotron. They ob- 
tained evidence that they had suc- 
ceeded, and have advanced the name 
cyclonium (Cy) for their product. 
Still a third approach to the identity 
of this obscure element comes from 
the fission products identified at Oak 
Ridge, where, for the first time, com- 
pounds of this element have been ob- 


tained on a large scale. These have 
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been isolated by J. A. Marinsky, L. E. 
Glendenin and C. D. Coryell, who 
have proposed the name prometheum 
for it, and the symbol Pm. Fur- 
ther reports on the spectrum of this 
element and the radioactive half- 
lives of its isotopes will settle the 
question of priority of discovery and 
consequent right to name the element. 

With the filling of these last four 
gaps in the table, news of new ele- 
ments will be expected to come only 
from the ends of the table. Accept- 
ance of the neutron as an element 
of atomic number zero raises the 
question whether any of the light par- 
ticles that seem to originate from “an- 
nihilation” of energy will also qualify 
as elements. For the present that 
must remain mere speculation. 


Much more plausible is the predic- 
tion that heavy elements will con- 
tinue to be formed by known trans- 
mutation methods, each correspond- 
ing to its known lighter analogue, 
until the last series of the table is 
complete. Following its pattern, we 
would guess that the actinide series 
would end with element 103. 


Possibly element no. 104 will be 
an analogue of hafnium. Maybe, if 
that is the case, numbers 108-9-10 will 
be a triplet group. Granted that, the 
radioactive analogue of gold would 
be expected to turn up as no. 111, and 
the whole series end with a complet- 
ed electron shell at element no. 118, 


in Group 0. 


At this point the theoretical physi- 
cist, who habitually ignores the ele- 
ments as chemical individuals and sees 
them only as miniature solar systems, 
begins to worry about the pressures 
inside the atomic shell and remind us 
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that elements cannot keep on getting 
heavier and heavier indefinitely with- 
out something giving way. So, for the 
present, the last row of the table is to 


> Man CAN LEARN to live safely with 
atomic power installations, just as he 
has learned to live with high-pressure 
chemical retorts, high-voltage electri- 
cal machinery and high-temperature 
blast furnaces, predicted Dr. Karl Z. 
Morgan, director of the health physics 
division of the Monsanto Chemical 
Company's Clinton Laboratories at 
Oak Ridge at the recent meeting of 
the American Chemical Society. 

This does not mean that old-timers 
in an atom-power plant can afford to 
become careless, any more than old 
hands in an electrical power plant 
can. They will just know the rules, 
stay within them, and be safe. Thus 
far, with all the atom-plant hands 
necessarily new hands, they are lean- 
ing over backwards in sticking to 
safety rules — and thus far not a 
single case of radiation damage has 
been reported from the plants at Han- 


> Wartime chemical research that 
made possible the production of to- 
luene for bomb-loads of TNT also 
helped in the production of aviation- 
type gasoline for the planes that car- 
ried the bombs, C. L. Brown and 
associated Standard Oil chemists dis- 
closed recently. As a byproduct in the 
manufacture of synthetic toluene, 
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be revised but still left unfinished, as 
the pioneers of the chemical world 
push on beyond the borders of the 


known into unknown territory. 


Safety Among Atomic Power Machines 


XxX; vlidine in Aviation Gas 





ford, Oak Ridge and Chicago. 
Some new safety practices, peculiar 
to the handling of fissionable material, 
will have to be followed, the speaker 
warned. For example, whereas in 
most industries only excessive dust in 
the air is considered dangerous, in 
atomic plants any dust whatever must 
be regarded as a menace and elimi- 
nated with filters or precipitators. 
Again, the easy-going custom that 
many industries have, of dumping 
liquid wastes down the drain and 
letting the fish in the river do the 
worrying about pollution, simply 
won't do in plants wher= all wastes 
are radioactive. They will give a 
deadly metal plating to aforesaid 
drain, to the eventual undoing of 
some poor, unsuspecting plumber. 
Atomic industries of the future will 
have to clean up their own messes to 
the last microscopic drop and crumb. 





xylene was turned out in considerable 
quantities. Upon further chemical 
treatment this was converted into an- 
other compound, xylidene, which was 
used for “souping up” lower-test gaso- 
lines into fuels of aviation quality 
Towards the end of the war the x) 

dene production capacity reached 15), 
000 pounds a day. 
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Synthetic Morphine Substitute 
Is More Powerful Pain-Killer 


Amidone 


by JANE STAFFORD 

> Hunpreps of patients have been re- 
lieved of pain during this past year 
by a new synthetic drug under trial 
as a substitute for morphine. Your 
doctor will probably be using it soon. 

The new drug is two to four times 
as potent a pain-killer as morphine. 
It has the further advantage of be- 
ing a synthetic chemical. This means 
it can be manufactured here in the 
United States. 

If there is trouble in Turkey or 
elsewhere in the East that cuts off our 
supply of opium, as the last war cut 
off our supply of quinine, patients 
with cancer, gallstones and excruci- 
atingly painful diseases of the blood 
vessels will not have to suffer be- 
cause of a lack of an effective pain- 
relieving drug. 

Its chief, if not only, disadvantage 
is that it can be habit-forming, some- 
what as morphine is. 

The new drug has been known by 
three different names: amidone, dolo- 
phine and 10820. American manu- 
facturers may give it still other names. 
Its chemical name is a real jaw- 
breaker: 4-4-diphenyl-6-dimethyl- 
imino-heptanone-3. 

It was first made during World 
War II by chemists at the I. G. Far- 
benindustrie in Germany. Our intelli- 
gence officers heard in 1943 that the 
Germans were working on a syn- 
thetic morphine substitute, but they 
got no further information until after 
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on Trial 


the occupation of Germany. Then, in 
1945 an Army Medical Corps team in- 
vestigating the German drug indus- 
try picked it up and brought some 
back to the United States. Chemists, 
pharmacologists and other medical 
scientists started making and study- 
ing it. 

Their studies were kept pretty 
hush-hush. All of them were wor- 
ried about whether the new drug 
could cause addiction as morphine 
can. Until they could be sure, they 
did not want any of it finding its 
way to the market, legitimate or il- 
licit. 

Federal authorities in the Bureau 
of Narcotics and the Public Health 
Service were particularly worried. 
They did not want to see the history 
of heroin and demerol repeated. 

Heroin is a chemical relative of 
morphine. When it was first intro- 
duced it was supposed not to be habit- 
forming. It turned opt to be the 
worst of all drugs in this respect and 
its importation into the United States 
is now illegal. 

Demerol, unlike heroin and mor- 
phine, is not derived from opium. It 
is another synthetic chemical which 
came out of Germany just before 
the war. It was widely publicized as 
being without addiction properties. It 
went on the market without being 
under control of the narcotic laws 
and doctors began using it. They 
read accounts of its safety, missed see- 
ing reports casting doubt on this. And 





a lot of demerol addicts turned up at 
the Public Health Service Hospital 
in Lexington, Ky. Popularly known 
as the “narcotic farm,” this is the 
federal institution for the study and 
treatment of narcotic drug addiction. 

It took a fight and an act of Con- 
gress to get demerol under control 
as an addition, or habit-forming, drug. 

Amidone, like demerol, is not de- 
rived from opium. But scientists at 
the U. S. Public Health Service have 
found that it is similar to morphine 
and other opiate drugs in its ability 
to produce addiction in animals and 
man. 

It gives morphine addicts the same 
“bang,” the same pleasant feeling of 
exhilaration as morphine itself does. 
When given over long periods of time 
physical dependence on the drug de- 
veloped so that it had to be continued 
to prevent a characteristic withdrawal 
illness. But it relieves and prevents 
the appearance of symptoms of the 
illness seen after morphine addicts 
have their drug taken away from 
them. It may therefore be valuable 
not only for relieving pain but for 
treating the withdrawal sickness from 
morphine. 


The Public Health Service authori- 
ties consider amidone a useful drug 
for relief of pain, particularly when 
a pain-killer has to be given over long 
periods of time. But they believe that 
unless its manufacture and use are 
controlled, addiction to amidone will 
become a “serious public health prob- 
lem.” 


Some doctors who have been using 
it have reported that they did not see 
any signs of addiction to the drug. 
But this does not mean that the drug 
cannot cause addiction, or a drug 
habit. In these cases the drug was 
not used for long enough periods to 
learn whether or not it would cause 
addiction. Many of the doctors who 
have been using it on trial have been 
chiefly interested in determining its 
value in relieving pain and in learn- 
ing whether it had objectionable fea- 
tures such as causing nausea, drowsi- 
ness and dizziness, heart symptoms or 
sensitivity reactions. For the most 
part, it did not. 


The drug can be given by mouth 
or by hypodermic injection under 
the skin, into the muscles or into the 
veins. 


Nitrogen Fixation in Insects 


> Insects of several widely different 
kinds keep in their bodies colonies 
of bacteria that have the ability to 
fix atmospheric nitrogen, and thus 
keep their hosts supplied with a 
necessary type of food which they 
would otherwise not get, Dr. Jaroslav 
Peklo of the Phytopathological Insti- 
tute of Prague, Czechoslovakia, re- 
ports to Nature, (London). 


Among the insects studied by Dr. 
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Peklo are aphids and thrips, which 
suck the sap of plants; flour-moth 
larvae, which feed practically alto- 
gether on starch; and larvae of bark- 
boring beetles, which eat mainly ce'- 
lulose. All these diets are lacking in 
proteins, which are supplied by th 
nitrogen-fixing bacteria. 

The bacteria found in all the in 
sects have been identified as belong 
ing to the genus Azotobacter. 
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Gases, Metals and Synthetics 


Feature Patents in Recent Weeks 


Patents in 


Copies of complete specifications 
may be ordered by number from the 
Commissioner of Patents at twenty- 
five cents each. Do not send stamps. 
Address him Washington 25, D. C. 


Oxygen Production 

> Oxycen, used in a thousand indus- 
trial applications, can be extracted 
from the air efficiently and econom- 
ically by a newly developed improve- 
ment on an old process. 

Dr. Eugene O. Brimm, 
chemist of the Linde Air Products 
Company, calls attention to the 80- 
year-old DuMotay-Marechal process 
for extracting oxygen from the atmos- 
phere by first blowing air over a bed 
of manganese-sodium oxide until it 
became super-oxidized, then releasing 
the oxygen by blowing steam over the 
same bed. Condensation of the steam 
left practically pure oxygen to be 
“bottled.” 

Drawback was that the mineral bed 
proved unstable, and earlier attempts 


research 


Dr. Brimm has found that addition of 
boron, aluminum, silicon or molybde- 
num to the sintered mass brings about 
itisfactory stabilization. 
On various phases of his process he 
has obtained five patents, Nos. 2,427,- 
706 through 2,427,709, and No. 


=o 


} 427,757. 

Magnetism Tests Steel 

» TestinG sTEEL machinery parts for 

hardness can be done by determining 
w well they can retain magnetism, 
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states Gustav Fredrickson of Bristol, 
Conn., in the preamble to patent 
2,427,774. He magnetizes such parts, 
partly demagnetizes them, then meas- 
ures their residual magnetism, as com- 
pared with that of a part of known 
hardness tested by another method. 
This makes it possible to test every 
part in a lot, not to estimate hardness 
from slower testing of a few random 
samples. Patent rights are assigned to 
the General Motors Corporation. 


Periodical Jet Motor 

> A JET-PROPELLING device that burns 
its fuel in a rapid succession of puffs 
instead of in a steady stream is the 
invention in which British engincer, 
Archibald G. Forsyth of Cheam, Eng- 
land, has received patents 2,427,845 
and 2,427,846. Air drawn into the air- 
scoop is admitted to the combustion 
chamber by the opening of a large 
poppet valve; in the chamber it is 
mixed with injected fuel and ignited 
by a spark plug. In one variant, the 
jet is used to turn a turbine instead of 
directly for propulsion. In the second 
patent, the device is combined with 
a conventional supercharged engine, 
and its fuel consists of the engine’s 
incompletely burned exhaust gases. 
Patent rights are assigned to the 
Fairey Aviation Company. 


Water Purified 


> Water need no longer taste of 
chlorine to assure you of its safety, if 
the patent claims of G. P. Ham and 
Dr. R. B. Barnes, researchers for the 











American Cyanamid Company, are 
made good on a large scale. Their 
process, covered by newly-issued U. S. 
patents 2,428,328 and 2,428,329, gets 
the germs out of water by electrically 
precipitating them on sand or other 
granular dielectric material. 









































Typical setup consists of a cylin- 
drical, rubber-lined tank containing a 
mass of sand separated into layers by 
thin mats of glass wool. Platinum 
electrodes, properly spaced, pass an 
electric current through the sand as 
the water filters through. The bac- 
teria are not killed, but are found 
alive, adhering to sand grains in the 
uppermost layer. They may be de- 
stroyed in any manner desired, cr 
saved alive for scientific use. 
Hormones For Pineapples 
> Biccer ANp better pineapples 
through the use of plant hormones 
are the prospect offered in patent 
2,428,335, by Dr. F. P. Mehrlich, plant 
physiologist with the Hawaiian Pine- 
apple Company, Ltd., of Honolulu. 
Properly timed application to pine- 
apple plants of a suitable dilution of 
beta naphthoxy-acetic acid or other 
synthetic growth-controlling sub- 
stance, he says, results in a month’s 
delay in fruit ripening, during which 
time the pineapple increases in weight 
by a pound or more. It also strength- 
ens the stalk on which the pineapple 
is borne, and toughens the fruit’s alli- 
gator-like hide, thereby decreasing 
damage in packing and shipping. 
Silica Filler For Tires 
> A superior silica filler for auto tires 
and other rubber articles can be ob- 
tained by oxidizing silicon in its vapor 
phase, states Gerald von Stroh of 
Berkeley, Calif., in the preamble to 
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patent 2,428,252. All the particles thus 
produced are spherical and exceed- 
ingly minute. Since silicon fumes are 
produced in the ferrosilicon process 
of manufacturing magnesium, ‘he 
patent is appropriately assigned to 
the Permanente Metals Corporation, 
Henry Kaiser’s Pacific Coast plant for 
producing this metal. 

Ethane From Natural Gas 

> Natura cas can be split up into a 
natural gasoline, the industrially valu- 
able gas ethane, and the lower-grade 
gas methane by a new process on 
which U. S. patent 2,428,521 has been 
issued to John W. Latchum, Jr., of 
Bartlesville, Okla. 

The raw natural gas is first passed 
through an absorbing oil at 90 degrees 
Fahrenheit. The oil absorbs the nat- 
ural gasoline constituents. The emer- 
gent gas is first chilled to about 30 de- 
grees below zero and thoroughly de- 
hydrated, then passed through another 
absorbing oil mass at low tempera- 
ture. Here the methane is taken out, 
leaving practically pure ethane to 
emerge. The two lots of oil are mixed. 
Methane comes out upon slight warm- 
ing, and the gasoline is removed by 
fractional distillation. Chief prize is 
the ethane, which can be used as the 
starting-point in the production of 
ethylene, for ethyl gasoline. 
Dehydrating Hydrogen 
>Hyprorcvoric acip, another com- 
pound much used in the preparation 
of petroleum products, common!y 
comes out of its catalytic cycle badly 
diluted with water. To re-concentrat 
it for re-use, Dr. M. P. Matuszak, also 
of Bartlesville, Okla., boils it in a 
kettle with potassium fluoride. This 
holds the acid, while the water evap 
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orites in practically pure state. Patent 
2,428,524 has been granted on this 
process. 

Rights in both the foregoing patents 
are assigned to the Phillips Petroleum 
Company. 

Copper For Red Glass 

PA improvement of a 
chemical art practiced since the Mid- 
dle Ages is embodied in patent 2,428,- 
600, awarded to a young woman 
chemist, Helen S. Williams of State 
College, Pa, and assigned to Glass 
Science, Inc., of New York. It consti- 
tutes a_ better way to prepare red 
stained glass. 

Red glass has traditionally been 
made either by adding a salt of copper 
to the melt, or by placing a copper 
compound on the surface of the hot 
glass, first under oxidizing, then un- 
der reducing conditions. Miss Wil- 


SCIENTIFIC 


liams introduces the copper as a vapor 


of copper chloride in the atmosphcre 
over the still-hot glass, governing in- 
tensity of color in the product by 
adjusting time and temperature of 
exposure. It is even possible to make 
the deposit dense enough to consti- 
tute a copper mirror on the 
surface. 


Substitute For Pyrethrum 
> PRACTICALLY ALL 


glass 


quick-acting fly 
prays contain two active ingredients 
-“pvrethrum knock ’em down, 
DDT to keep ’em down.” Or rote- 
one, active principle of derris root, 
1ay be substituted for the pyrethrum. 

During the war there was an acute 
shortage of both pyrethrum and der- 
ris because both came principally from 
|apanese-controlled territory. A search 
or synthetic replacements was made, 
nd a fly spray resulting from that 
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search has been patented by Samuel I. 

Gertler and Dr. Herbert L. J. Haller 
of the Bureau of Entomology 
Plant Quarantine. 


and 


Any one of three easily prepared 
synthetic compounds were found 
workable substitutes for pyrethrum 
or rotenone. They are di-isopropyl 
acetamide, di-isobutyl acetamide and 
heptyl acetamide. A five per cent soln- 
tion of any of these in refined kero- 
sene gave good knockdown effecis 
when tested on flies. For the final 
coup-de-grace, DDT is still retained. 

Rights in the patent, No. 2,428,844, 
are assigned royalty-free to the gov- 
ernment. 

Electron Bombardment 

> Non-reFLectinc films of magne- 
sium fluoride, deposited on lenses and 
other parts of field glasses and other 
optical instruments to increase their 
efficiency, can be effectively hardened 
by bombarding them with electron 
streams in a vacuum, instead of the 
customary baking, states Glenn L. 
Dimmick of Indianapolis, in his pre- 
amble to patent 2,428,868. 

Two particular advantages are 
claimed: the new process makes the 
film harder and less likely to come 
off; it also avoids the strains and dis- 
tortions in the glass that sometimes 
follow the baking process. 

Patent rights are assigned to the 
Radio Corporation of America. 


Coat Inspectors Use Rays 

> Two pDIFFERENT devices based on 
the same idea but different enough to 
be separately patentable are covered 
by patents 2,428,796 and 2,429,066. 
Both use reflected rays to determine 
the thickness of coatings or platings, 
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but one uses X-rays and the other 
ordinary visible light. 

The first, an invention of Dr. Her- 
bert Friedman of the U. S. Naval 
Research Laboratory, is for the ex- 
amination of metal coatings, paints 
and other opaque layers. X-rays are 
directed at an angle through the coat- 
ing and against the crystalline back- 
ing; qualities and intensity of the re- 
flected rays are compared instrumen- 
tally with those of rays reflected from 
a similar, but uncoated, backing. Pat- 
ent rights are assigned royalty-free to 
the government. 

The second invention, by Hans P. 
Kuehni, a General Electric Company 
physicist, sends light rays at an angle 
through films of plastic or other trans- 
parent material against a mirror. Dif- 
ferences in angles of refraction of 


emergent rays tell the story of the 
condition of the film. 


New Lithograph Process 

> Two Swepisx inventors, T. S. A. 
Petren of Fullesta, and E. K. W. 
Sternberg of Abrahamsberg, have re- 
ceived patent 2,429,107 on a_ process 
for the photoelectric deposition of 
copper images on stainless steel litho- 
graphic plates. The copper retains ink 
while the steel does not, thereby mak- 
ing printing possible. 
Shrink-proof Wool 

> A NEW SHRINK-PROOFING treatment 
for wool is covered by patent 2,429, 
082, granted to F. M. Stevenson and 
J. L. Raynes of Ambergate, England. 
A solution containing potassium per- 
manganate and the hypochlorite or 
hypobromite of sodium is used. 


Biologist U rges Known Nutrient Solutions 


> Brovocicat research workers who 
grow bits of chick heart or other ani- 
mal tissue in nutrient fluids containing 
blood serum, meat juice and similar 
liquids were criticized before an audi- 
ence of biologists at the meeting of 
the American Association for the Ad- 
vancement of Science by Dr. Philip R. 
White, of the Research Institute of the 
Lankenau Hospital, Philadelphia. 
These fluids of animal origin are mix- 
tures whose chemical composition is 
still very much in the dark, Dr. White 
pointed out; consequently results of 
experiments conducted with them 
must inevitably contain unknown 
factors—they are at best incomplete 
answers. 

Dr. White won international notice 
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some years ago as the first scientist to 
make detached pieces of plant tissue 
grow in a solution of completely 
known chemical makeup, containing 
sugar, mineral salts and vitamins. Fle 
undertook to work up a solution con- 
taining no “unknowns” suitable for 
animal tissue cultures. Using sugar, 
mineral salts, vitamins and amino 
acids, he succeeded in keeping a cul- 
ture of chick-embryo heart alive and 
beating for six weeks. He also scored 
similar partial successes with other 
animal tissue cultures. He regards this 
work as only the beginning, and hopes 
eventually to keep animal tissue alive 
indefinitely in chemically known cu 
ture fluids, as he has already don 
with plant material. 
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Molecular Distillation Can Be 
Adapted to Various Materials 


The Soul of Goodness 


Reprinted from the Industrial Bulletin of Arthur D. Little, Inc. 


> “THERE Is some soul of goodness 
in things evil, would man observingly 
distil it out.” Chemical engineers 
have followed Shakespeare’s advice 
assiduously in separating the good 
from the less good. Distillation itself 
has been so refined that materials 
sensitive to heat may now be sepa- 
rated at low temperatures. Molecular 
distillation has been used for about 
ten years to recover vitamins from 
fish oils, and now is being applied 
industrially to other separations. An- 
other new method, based on the vary- 
ing ability of a solvent to dissolve the 
different constituents of natural oils, 
will be used in at least ten plants now 
being built. Still another method, 
based on the varying tendency of 
different chemical classes to cling to 


the surface of solids, is being seriously 


studied by several petroleum com- 
panies. 


In the present molecular still the 
liquid flows in a film over a whirling, 
heated disc. The most volatile mole- 
cules leave the liquid and almost im- 
mediately contact a nearby cool plate, 
probably without any intervening col- 
lision with other molecules. On this 
plate they condense to a liquid again 
ind flow off to a receptacle. The 
whole apparatus is highly evacuated 
to avoid interference of air molecules 
with the distillation. Since liquids 
n a vacuum distill at a relatively low 
temperature and in a short time, many 
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materials which would be destroyed 
at high temperatures can be success- 
fully distilled and separated into more 
and less volatile components in the 
molecular still. 


Molecular distillation was develop- 
ed for commercial application by Dis- 
tillation Products, Inc., which has 
used the method to produce most of 
our Vitamins A and E from fish- 
liver and soybean oils, respectively. 
Although originally small-scale equip- 
ment, molecular stills with evapora- 
tors five feet in diameter have been 
developed and are now regularly pro- 
duced for sale. 

Since the larger stills yield products 
with the same characteristics as the 
smaller models, a manufacturer can 
start with a minimal investment, add- 
ing to his equipment as the process 
prospers. These stills are also easy to 
start and stop and hence well suited 
to intermittent operation. Several in- 
stallations have been made and others 
are planned, mostly in the chemical 
and drug industries. The method is 
particularly useful for purifying plas- 
ticizérs, which make plastics more 
plastic; these are usually not volatile, 
but may be sensitive to heat. Other 
possible applications include purifica- 
tions of hormones and essential oils. 

The Solexol solvent separation pro- 
cess, recently announced by M. W. 
Kellogg Company, involves a relative- 
ly large minimum installation and is 
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designed for the refining of animal 
and vegetable oils. The inexpensive 
solvent, liquid propane, will at low 
temperatures dissolve all of the oil. 
Some constituents of the mixture 
comprising the oil will separate out 
as the temperature of the solution is 
raised. Thus, with successive rises in 
temperature, the oil may be separated 
in fractions, each of which may have 
properties justifying a higher value 
than that of the original oil. The 
equipment is arranged for continuous, 
countercurrent operation controlled 
by instruments, and since the highest 
temperature involved is not much 
over 200°F., decomposition because of 
heat is not a serious problem. 

In refining soybean oil, the process 
may be used simply to remove the 
color constituents and free acids to 


yield a_ light-colored, neutral oil. 


Then, if market conditions justify, 


the refined oil can be separated into 
a paint oil, a non-drying edible oil, 
and a minor fraction containing raw 
materials for pharmaceuticals. Sardine 
oil can be decolorized and separated 
into a good drying oil, a medium 
drying oil, and Vitamin A and D 
concentrates. The vitamin content of 
sardine oil is so small that it cannot 
be economically recovered by any 
other process. As compared with the 
customary refining with alkali, the 
Solexol process is said to yield more 
stable products, because no chemical 
change is involved, and to avoid loss 
of oil in the refining waste. It makes 
the processor less dependent on the 


market for a single material; further- 
more, some of the residual fractions 
may contain valuable new materials. 
Some of the plants now under con- 
struction are for decolorizing and 
purifying the brownish tallows and 
greases used for soap. Other units re- 
fine and fractionate fish, linseed, soy- 
bean, and other oils and fats. 


The tendency of different materials 
to be “adsorbed” upon the surface of 
solids such as silica gel (a porous form 
of sand) depends on the nature, size, 
and shape of their molecules. This 
fact has long been used to remove 
color constituents from oils by passing 
them through fuller’s earth, a natural 
clay-like earth. In research over the 
past ten years at the National Bureau 
of Standards, this principle has been 
used to separate petroleum constitu 
ents which boil at about the samc 
temperature and hence cannot be 
separated by distillation. The “aro 
matic” portion, which contains 
among other materials the toluenc 
used to make TNT, is preferentially 
adsorbed and can be cleanly separated 
from the other constituents of th 
petroleum. It is later displaced from 
the silica gel by methyl alcohol, 
which is itself removed by heat. In 
addition to the aromatics, some other 
chemical types may be separated by 
adsorption. The petroleum industry 
is primarily interested in this process, 
and is operating several pilot plants, 
but other industries may also find it 
useful. 


Two sprays to control the American dog tick, or common 
wood tick, have been developed by the U.S. Department of 
Agriculture; one uses nicotine sulfate, the other a three-to-one 
mixture of sodium fluoride and nicotine sulfate. 
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NOW each student can have 
his own copy of CHEMISTRY 


If you are a TEACHER, CLUB LEADER, 
GROUP LEADER, order CHEMISTRY in quan- 
tity! Science Service now offers to schools, in- 
dustries, and science organizations the CHEM- 
ISTRY BUNDLE ORDER PLAN available for 
orders of 10 or more copies to the same address. 
Special quantity rates of $1.25 for 9 months or $1 
for 7 months make it possible for every student 
or club member to have this valuable reference 
magazine. From front cover to back cover, 
CHEMISTRY explains the chemical world of to- 
day and what to look forward to tomorrow! 


Use this convenient coupon or write us a letter. 


BUNDLE SERVICE ORDER BLANK 
(10 or more copies) 


To CHEMISTRY—1719 N St. N. W.—Washington 6, D. C. 
Please send me copies of CHEMISTRY in one bundle 
each month (date) through 
9 months at $1.25 each. 7 months at $1.00 each. 
enclosed. Send bill. 


Address monthly BUNDLE to: (Please print) 


Name 


Address 





City, Zone, State 
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